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e Only one investigation, Bamberger's (1), deals with +his reaction. Allow-

- ing nzoh and Nj0; to act on dimethylmercury, he d1d not obtain the expected
diazomethane, ué isolated only a small amount of a crystalline produet, to
vwhich he conjecturally assigned the structure of iminodiformo-hydroxamic acid.

7H
-C

The action of oxides of nitrogen and nitric acid on aryl mercury compounds has
been well studied, According to the investigations of Bamberger (1) and
Nesmeyanor (2); the reaction with oxides of nitrogen proceeds by the equation:

0

HON = C - NH = NOE.

2NO
ArHgX + Nzok —3 Ar-NO - Arlalos.

In our preliminary work with A. N. Beryshnikova (3) and N. G. Laptev (),
it wvas shown that nitric acid fn the absence of oxides of nit 2gen does not
react at all with ~ryl mercury compounds or has only a destructive effeect on
them. In the pres:ace of uxides of nitrogen, the reaction leads to the for-
mation:of nitroso compounds, diazonium salts, mormal nitrophencls, mononitro
derivatives, p-dinitro compounds, anomalous nitrophenols. and nitrosodiaryl-
hydroxylamines in proportions depending on the conditions apd structure of

' ArHgX., We established experimentally that the formation of all of these prod-
ucte 1s dependent on the transformation of the nitro compounds that are formed

first.
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A8 the original objects of investigating, the reaction
Paraffin compounds y We gelected dibenzylmercury and
¢ since we studied their expected conversions earlier, The fully substituted
1 mercury derivative, as well ag the mixed mercury derivative, reacted energetically
’ ¥ith nitrogen dioxide > even at low temperatures, Under ordinary conditions » the
reaction with nitric acid Proceeded only in the Presence of oxides of nitrogen.

Preliminery conslderations led to two Ppossible mechanisms for the reaction
betvzen nitrogen dioxide and benzylmercury, If ve start from the agsumption
that the reaction Will proceed in the game manner as for arylmercurial compounds
through a preliminary formation of nitroso compounds, then, according to our
yrevious imstigationa, the end produc

of N02 with mercury
ben~ylmercuric chloride,

t of the reaction must be phenyldini-
tromethaze (5, 6):
Xo, [Fo, 1

CeHsCH,HEX +- No-oKo, —» CgE5CH,-FO ———3 06115c11(1wo2 )

On the other band, if ve assume that the fragment -HgX plays the yart of a
mobile hydrogen in the paraffinic chain, then, according to our theory of ni-
tration of saturated bydrocarbons by nitrogen dioxide in the absence of NO,
phenylainitromethane should, for a1l practical purposes, not form. The chief

Products of the reection should be benzylnitrite, benzylnitrate, ana phenyl.
nitromethane (7, 8)

csuscHangx + N02 — CGHSCH2~
Cg"5CH, - 0RO C6 5 T N0,

CHer .4 N . E . + N
6 50ty + 5% . 06H5C32 + o2

H CH . y:4 ONO
06 5 s )NOE 06 ,SCH2

Experiment shoved that the reaction with dibenzyl.mercury, as well as with
benzylpevrcuric chloride, leads to the formation of benzyl nitrite, nitrate, and
the produets of their conversion under the stated conditions. A gmall amount
of phenylnitromethane was also formed, but no phenyldinitromethane was detected.

Subaequent experiments aleo confirmed the applicability of our theory or
nitration of saturated hydrocarbons to the reaction between nitrogen oxides or
nitric acid and mercury paraffinic compounds. In accordance with the theory
and results of investigation of the reaction with toluene » nitration of dibenzyl.
mercury and benzylmercurie ehloride in the presence of nitrogen oxides led to
the formation of Phenyldinttromethane or the product of its conversion, i.e.,
P-nitrobenzoic acid, depending on the conditions. Nitretion at an elevated
temperature under the conditions of almost complete dissoclation of 1'1204 re-
sulted ir phenylnitromethane as the principal product of the reaction?
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On the other hand, an egsential difference between the nitration of toluene
and of benzylmercury was cleared up 1in these same experiments. It developed that
the reaction rate of mereury derivatives is incomparably greater thanm that of
hydrocarbons, and that the interaction proceeds practiecally instantaneously.

On the basis of a number of analogies, it can be assumed that the activation
energy of the reaction of RO, with Hg 18 by at least 30 kce" lower than that
of the reaction with RH. Fof the ed derivative R.Hg-Cl, tue drop of energy
will be, in accordance with the theory, less significant due to the electron~
attracting action of the halogen,

The conclusions just started were also Justified for other mercury paraf-
finic compounds, Diethyl and di-n-butylmercury reacted with nitrogen dioxide
very energetically, even at miszus 10°, vhile the corresponding hydrocarbons re-
act with nisrogen dioxide only at high temperatures, 3Jut , 88 distinguished
from the reaction of N02 with bYenzylmercury, under these conditions the re-
action proceeded only t6 the stage of fo.mation of mixed mercury derivatives
REgNO,; ethylmercury bromide and butyl mercury did not react at ordinary temper-
atured at all, while at 100° the reaction rroceeded comparatively slowly. The
lover reactivity of purely paraffinic derivatives in comparison to mercury com-
pounds of benzene 1s found to be 1p somplete agreement with our theory, since
the activation energy for compourds of the first type must be 12.15 kcal higher
than for the corresponding benzyl derivatives (5j. Tris difference may not af-
fect completely substituted mercury derivatives, but it does patter in the case
of mixed ores. In accordance with theory, introdustion of a nitro group strongly
lowers the activity toward nitration; for exampie, 2,2'; L i -tetranitrodibenzyl-
mercury did not react et all with nitrogen dioxide under normal conditions. In
accordance with our hypothe_.s (10; of the cryptoaromatic effect, cyclohexyl-
mercuric bromide reaczted with N02 at & normal temperature,

The high reactive capacity of mercsury derivatives led us to the thought of
using it in order to carry out nitiation under su.h mild coaditions as could
not be achieved in a reaction with “he hydrocarbons themselves. Due to this,
it was poasible to achieve a Practizal realization of other directions of the
reaction or the preservation of 1ts unstable produzts. Experiment Justified
our expectations. Thus, ir the ni‘ration of benzylmeruric chloride with nitric
acid uf 1.1 sp gr at a lovw temperature. diphenylfuroxan vas ootained with a 40%
theoretical yield. We foresaw in 19:1 (9! the poesibility of the formation of
this product in nitration. We 1solated 1t in a similar vay upon formation by
the action of an 1nsuif'cisnt amount of nitrogen dioxide on dibenzylmercury -
this corresponds to the conditions of -ts preparation from benzelloxime and
ultrogen dioxide !6) aza hexce to our tusory.

We also used this method for the quantitative determination of yilelds of
alkyl nitrites in the nitration of mercury paraffinic compounds and consequently,
of the hydrocarbons themselves. In the nitration of d:-n-butylmercury with ni-
trogen dioxide at minus 5%, the alkyl nitrite yleld exceeded 15.5% of theory.
Making this determination in comnection with the nisration of n-butane itself
is impossible. In the nitration of benzylmerzuric chloride with nitric acid of
1.2 sp gr, a yieid of benzyl nitrite amouvating to 20% of the theoretical with
reference to the initial produst a=md of awout 304 on the dasis of the isolated
product was obtained,

A1l that hes been stated allows one to regard the investigation of the
actlon of nitrogen oxides and nitric acii om suitable mercury paraffinic com-~
pounds as an excellent means of asquiring a more thorough knowledge of the ni-
tration of the paraffin chain, It would seem thet this methcd would in par-
ticular have a major roie in the study of the nitration of the most inert
hydrocarbons -. methane and its ¢lose homologs. An additional advantage of
this methed is the directed nature of the reactions. It is also possible to
foresee another series of applications of this metheid naa. for example,
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determination of the relative ability of alkyls to change into the free radical
state by means of investigating the reaction between nitrogen dioxide and un-
symmetrical mercury paraffinic compownds.

R -H -R' <+ N02—-', R, # R'HgNOaa

We shall describe some of the experiments. Separation of the reaction prod~
uets was done in the usual manner which we dessribed earlier 6 - 8).

Determining the Yield of Nitrites and Nitrates.
Separation of Phenylnitromethane

1. 2 g of sodium nitrite were added during 30 min under stirring to a
mixture of 100 ml of BNOB {sp gr 1.27 and a solution of 5 g of 0611 cHaﬂgcl in
40 m1 of CHC1 . This was followed by separation and washing of thé organic
layer with vaéer and soda soiution; from the e2da exiract O.b g of phenyldini.-
tromethane were separated by acidification «- 15 % of theory. After distilling
off the chloroform, we added 20 ml of ¥/k solution of sulfanilic acid and 5 ml
of concentrated HC1l to the residue vhich weighed 1,73 g, and stirred vigorously
for half an hour at 3.5°, The mixture gave & sharp reaztion for & diazo com-
pound with betanaphthol; 12.1 ml of ¥/b anlution of nitrite vere used in the
back titration, which correspozds to s 13% theorevical yield of benzyl nitrite.
After the titration, the mixture was extracted with ether. The solvent was then
distilled ana the residue t-eated with 1 ml of dieihylamine tc convert the benzyl
nitrate into bencyldiethylamine, as descrived eariter (8,5 0.17 g of the amine
were obtained (7% of theory} In the exyeriment weing 20 ml of nitric aciq,
the benzyl nitrite yield was 21% of theory based on the starting materiel and
stout 304 based on the isolated produvct.

2. To & solution of 2 g of N0 1n 20 ml of CHC1ly 8t minus 5°, 3.5 g of
di-n-butyl mercury ius 15 m! of CHCly were sdded dropwise under stirring. After
careful washing with water and & solution of sods, nitriie was determined as
described above, The nitrite yield was :%% of taeory.

Preparation of Phenylnitromethane

A solution of 10 g of benzyimercuris rhloride 1n 50 ml of tetrachlorethane
wag added dropwise to & mixture of 25 mi of HEND: :ap gr 1.367 end 1 ml NO, heated
on a water bath in s flask equipped wivh a reflix :ondenser. Mo grams of a mix-
ture of benzoi¢ and p-nitrotenzo:c arids. 1.4 g of phenylnitromethane boiling at
118° at 16 mm {33% of theory), and 0.& g of residual 01l were separated by a pre-
viously descrited method (73,

Preparation of Phenylfuroxan

1wo grams of sodium nitrite were zdded over & period of half an hour to a
mixture of 100 ml of HNO, ¢sp gr 1.1}, 30 mil of GHSl.., ard 5 g of benzylmercuric
chloride. After the usull treatment and d:stillatiof of the solvent, there re-
mained 1.41 g of a crystalliane mass, whizh, after vwashing with ether, yielded
0.72 g of coloriess crystals. Furifization by dissolving in chloroform and
precipitation with alcohol gave a prod.ct melting at 115 - 116°, TIts melting
point was not lowered when 1% was mixed with phenylfuroxsn eynthesized accord-
ing to Ponchio.
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